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方面进行描述，建立了以 2005 年为基准，边界到 2030 年的厦门市水资源系统动
力学模型，以现状发展模式模拟结果显示：厦门市现有的以区域外调水为主的供















































Water resources play an important role in social, demographic and economic 
development. With the economic development, population growth and expansion of 
city scale, more and more water resources are needed. There is an increasing demand 
on water resources, a gradual increase in supply as well. Based on the background of 
global water scarcity, make full use of unconventional water resources has become an 
important means to alleviate urban water pressure. Unconventional water resources 
(non-traditional water resources) are different from the traditional water sources of 
surface water and groundwater, which including rainwater, rejuvenated water, sea 
water and brackish water. These water can be recycled after treatment, then replace 
part of the conventional water resources. There is an extremely shortage of fresh 
water resources in Xiamen, water resources per capita is just 343.3 cubic meters, 
which is 10% less than the average per capita water capacity in Fujian Province. More 
than 60% of the municipal water supply comes from water transfer of Jiulong River. It 
is difficult to meet the future water demand of water resources in Xiamen. 
This study analyzed the current situation of water resources in Xiamen, and 
established the system dynamic model of water resources to analyze and forecast the 
trend of water supply and demand in Xiamen. The results showed that it is necessary 
to develop and utilize unconventional water resources in Xiamen. 
The development and utilization of unconventional water resources in Xiamen 
were analyzed in three main ways: rainwater utilization, reclaimed water reuse and 
seawater desalination. According to the characteristic, method, technique, equipment 
and water quality,  and combined with actual situation of Xiamen and the present 
situation of development and utilization on domestic and overseas, this study brought 
forward the strategies of unconventional water resources exploitation and utilization. 


















This study analyzed and summarized water resources supply and demand present 
situation, utilization and water quality in Xiamen. There are many problems in the 
development and utilization of water resources in Xiamen, including the shortage of 
local freshwater resources and emergency water supply, high dependence on regional 
water transfer, unstable water quality and a lack of coordinated and efficient water 
resources management system. Those make it difficult to develop and utilize water 
resources reasonably. 
The system dynamics model for the sustainable utilization of water resources of 
Xiamen is established considering the water supply and demand from 2005 to 2030. It 
was based on the principle of sustainable development and combined with the actual 
situation of Xiamen. The model was simulated with the current situation of Xiamen 
and the results showed that the water supply pattern mainly depend on regional water 
transfer can just meet the water demand in 2020. However there will be 4.77 million 
cubic meters total water shortage in 2030 and the rate of water shortage will exceed 
30%. Accordingly, the water supply pattern is unable to meet future water demand if 
it mainly focused on the development and utilization of conventional water resources. 
It was concluded that development and utilization of unconventional water resources 
is the fundamental way to ensure the long-term security of water resources and the 
sustainable development of Xiamen. 
This study brought forward the strategies of unconventional water resources 
exploitation and utilization of rainwater utilization, reclaimed water reuse and 
seawater desalination. These strategies to promote the development and utilization of 
unconventional water resources include construction of system engineering, 
improving policies and regulations, strengthening supervision and management, 
improving of technical regulations and standards system, doing advocacy work and so 
on. 
 






























第 1 章 绪论 
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